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Abstract

Objective. To investigate the current evidence to determine if there is an association between chiropractic use and
opioid receipt. Design. Systematic review and meta-analysis. Methods. The protocol for this review was registered on
PROSPERO (CRD42018095128). The MEDLINE, PubMed, EMBASE, AMED, CINAHL, and Web of Science databases
were searched for relevant articles from database inception through April 18, 2018. Controlled studies, cohort stud-
ies, and case—control studies including adults with noncancer pain were eligible for inclusion. Studies reporting opi-
oid receipt for both subjects who used chiropractic care and nonusers were included. Data extraction and risk of bias
assessment were completed independently by pairs of reviewers. Meta-analysis was performed and presented as
an odds ratio with 95% confidence interval. Results. In all, 874 articles were identified. After detailed selection, 26
articles were reviewed in full, and six met the inclusion criteria. Five studies focused on back pain and one on neck
pain. The prevalence of chiropractic care among patients with spinal pain varied between 11.3% and 51.3%. The pro-
portion of patients receiving an opioid prescription was lower for chiropractic users (range = 12.3-57.6%) than non-
users (range = 31.2-65.9%). In a random-effects analysis, chiropractic users had a 64% lower odds of receiving an
opioid prescription than nonusers (odds ratio =0.36, 95% confidence interval = 0.30-0.43, P<0.001, # = 92.8%).
Conclusions. This review demonstrated an inverse association between chiropractic use and opioid receipt among
patients with spinal pain. Further research is warranted to assess this association and the implications it may have
for case management strategies to decrease opioid use.
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Introduction milligrams per day) and overall opioid prescribing [1].
Although this trend is favorable, preventing opioid addic-
tion and overdose still remain a significant public health
priority [3]. In 2017 alone, an average 115 Americans
died daily from opioid overdose [4].

Overdose deaths from opioids are correlated with pre-
scribing patterns and legal sales [5-8]. Therefore, one

Since the release of the Centers of Disease Control and
Prevention’s guidelines for prescribing opioids for
chronic pain in 2016, certain opioid prescribing rates
have declined [1,2]. This includes the rates of high-
dosage prescriptions (>90 morphine equivalent
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component of addressing the opioid epidemic is the effec-
tive utilization of nonpharmacological therapies as front-
line treatment options to avoid the prescription of
opioids and the potential harms associated with their use
[2]. Current clinical practice guidelines for the manage-
ment of low back pain (LBP), neck pain, and osteoarthri-
tis of the hip, knee, and hand recommend specific
nonpharmacological treatments as initial considerations
ahead of pharmacological treatment [9-12].

Chiropractors provide many of the nonpharmacological
treatments recommended by clinical practice guidelines for
spinal pain, including spinal manipulation, patient education,
exercise, acupuncture, and massage [13-15]. Chiropractors
do not prescribe opioids; therefore, patients would never re-
ceive opioid prescriptions as part of a chiropractic treatment
plan. Yet it is unknown whether patients who receive chiro-
practic care are less likely to receive an opioid prescription
from any provider for a given complaint. Recent work from
the Veterans Health Administration (VHA) demonstrated
that veterans who utilized VHA chiropractic services had a
decreased likelihood of receiving an opioid after an initial chi-
ropractic visit than before the visit [16].

This project was a systematic review and meta-analysis
to investigate the current evidence and determine if there is
an association between chiropractic use and opioid receipt.
To date, no review has assessed for such an association.

Methods

Search Strategy

Before commencing the review, a protocol was registered
on PROSPERO (CRD42018095128). A clinical librarian
(AB) developed the literature search strategy using the pro-
tocol as a framework. The search strategy used both key
words and controlled vocabulary combining the terms for
“chiropractic” and “opioids.” The OVID Medline, OVID
Embase, OVID AMED, Web of Science, PubMed, and
CINAHL databases were searched from database incep-
tion to April 18, 2018. The year of inception of the in-
cluded databases was 1946 for OVID Medline, 1974 for
OVID Embase, 1985 for OVID AMED, 1946 for
PubMed, and 1937 for CINAHL, and Web of Science’s
earliest record was 1900. The OVID Medline search strat-
egy is included in Supplement 1. The search results were
exported into EndNote (Clarivate Analytics, Philadelphia,
Pennsylvania), deduplicated, and then uploaded to
Covidence (Veritas Health Innovation, Melbourne,
Australia) for screening. Additional articles were identified
by examining included articles’ bibliographies and other
sources. Gray literature was considered by searching the
Cochrane library, ongoing registered clinical trials, and as
part of the main search strategy, as gray literature is in-

cluded in both OVID Embase and OVID AMED.

Inclusion Criteria
To be included in this review, studies had to include only
adults (>18years of age) with noncancer pain and

quantitatively report on opioid receipt for both a group
of chiropractic users and nonusers. Chiropractic users
were defined as individuals who received care from a
Doctor of Chiropractic. Controlled studies, cohort stud-
ies, and case—control studies were eligible for inclusion.

Exclusion Criteria

Studies including children (<18years of age), cancer
pain, and animals were excluded. Studies that evaluated
chiropractic care as part of a combined, multidisciplinary
approach were excluded unless the chiropractic care por-
tion was assessed separately. Studies that evaluated spi-
nal manipulation delivered by providers other than
chiropractors were also excluded, unless the chiropractic
care was assessed separately.

Selecting Manuscripts for Full-Text Review

Two co-authors (KC, AL) used inclusion and exclusion
criteria to assess titles and abstracts. Eligibility decisions
and disagreements were reconciled through discussion or
by a third reviewer (LB). Full-text articles included by
two reviewers underwent further evaluation.

Data Extraction and Quality Assessment
Two co-authors (CS, LB) extracted data from published
reports into evidence tables. An additional co-author
over-read the evidence tables (KC). In instances where
there were questions about the study data of included
manuscripts, the corresponding author of the manuscript
was contacted. For included studies, data were extracted
on study characteristics, study sample, quality, preva-
lence of chiropractic use and observation period assessed,
proportion of opioid receipt for chiropractic users and
nonusers, and length of follow-up. If studies reported on
more than one follow-up duration for opioid receipt, the
longer follow-up period was chosen for data extraction.
Two co-authors (KC, CS) independently rated quality
at the study level using key criteria described in the
Newcastle-Ottawa Quality Assessment Scale for Cohort
Studies and assigned a numerical score out of a possible
nine points [17]. The Newcastle Ottawa Scale (NOS) is
an evaluation tool for cohort studies has demonstrated
content validity and inter-rater reliability [17]. Higher
scores on the NOS represent a lower risk of bias, and the
NOS uses three main categories to assess risk of bias: se-
lection of the cohort, comparability of the exposed and
nonexposed cohort, and assessment of outcomes [18].
Disagreements in NOS scoring were adjudicated by
obtaining a third co-author’s (LB) opinion.

Statistical Analysis

The proportion of patients receiving opioids was calcu-
lated for each individual study for the group receiving
chiropractic care and compared with the group that was
not receiving chiropractic care. The difference in propor-
tions between these groups was expressed as an odds

6102 1800100 |0 U0 Jasn g auioipa| Alunwwod pue Ajiwed Aq £225/55/6 1 zzud/wd/ce01 01 /10p/A0B1Sqe-]0iB-80uBApPE/aUIDIpaWUIed/woo dnoolwepese//:sdiy Woll papeojumod



Association Between Chiropractic and Opioid Receipt

Records identified through
database searching
(n=2871)

Additional records identified

(n=3)

A 4

(n=874)

Titles and Abstracts Screened

Trrelevant records excluded
(n=845)

A 4

v

Full-text Articles Screened
(n=29)

Full-text excluded (n = 23)
» 11 Wrong Study Design
8 Abstract Only

A

2 Commentary/Letter to Editor
2 Wrong Outcomes

Studies Included
(n=6)

Figure 1. Flow diagram of study selection.

ratio. Individual study odds ratios were plotted using a
forest plot, and the pooled odds ratio was calculated us-
ing random effects meta-analysis. Between-study hetero-
geneity was estimated using the I* statistic [19].
Statistical significance was set at a P value of <0.05.
Statistical analysis was performed using Stata/MP, ver-
sion 15.1 (StataCorp, College Station, TX, USA).

Results

The electronic literature search identified a total of 1,051
records with 871 original articles. Three additional
articles were identified by the co-authors. After detailed
selection, 26 articles were reviewed in full, and six met
study inclusion criteria (Figure 1) [20-25]. During title
and abstract screening, the majority of excluded manu-
scripts were reviews or case reports (53%). Additional
manuscripts were excluded at this stage because they did
not examine chiropractic care or did not have outcome
data on opioid use. Very few studies (<5%) were ex-
cluded because they included children or examined can-
cer pain. Additional data were requested and received by
investigators from one of the included studies [23]. The
gray literature search yielded no additional literature per-
tinent to this review.

All included studies were cohort studies with a low
risk of bias (Tables 1 and 2). The prevalence of chiro-
practic care varied between 11.3% and 51.3%.
Chiropractic users had a lower percentage of opioid re-
ceipt than nonusers in all studies included (Table 3,
Figure 2).

All six studies (62,624 patients) provided sufficient
data and were judged similar enough to be pooled for
meta-analysis. In a random-effects analysis, chiropractic
users had a 64% lower odds of receiving an opioid pre-
scription than nonusers (odds ratio=0.36, 95% confi-
dence interval = 0.30-0.43, P < 0.001, I* = 92.8%).

Discussion

The main finding of the review was that all included
studies demonstrated a negative association between use
of chiropractic care and opioid prescription receipt. The
current study adds to the small but increasing body of ev-
idence demonstrating that access to and utilization of chi-
ropractic services are negatively associated with opioid
use, and thus may warrant further investigation to deter-
mine if chiropractic care may be an effective component
of opioid prescription reduction strategies [16,26,27]. It
is noteworthy that the negative association found in this
review encompasses all providers that patients may have
seen for their care, not just the chiropractors, who would
never prescribe opioids based on their scope of practice.

Chiropractors predominantly manage spinal condi-
tions, with back conditions being the most common rea-
son to seek chiropractic care [13,28]. All studies included
in this review evaluated patient populations with spinal
pain, with the majority focusing on back pain and one
study addressing neck pain patients. Back pain is also re-
sponsible for a considerable amount of worldwide dis-
ability and social costs, including an estimated cost of
>$100 billion per year in the United States alone [29,30].
It is logical that the majority of the current literature
existing on the topic of chiropractic care and opioid re-
ceipt predominantly focuses on back pain.

In four of the six studies included, chiropractors were
either the first provider seen or part of the initial treat-
ment strategy. Ideally, nonpharmacological therapies in-
cluding multimodal chiropractic care are utilized as
frontline treatments to ultimately avoid the prescription
of opioids, which are associated with poor outcomes for
low back pain and chronic pain [7,31]. For patients who
are already receiving opioid therapy, the effectiveness of
chiropractic care on pain and function is not well under-
stood. All studies included in this review did not assess
for prior opioid use; therefore, no conclusions can be
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Figure 2. Forest plot of the odds ratio of opioid receipt for chiropractic users compared with nonusers. Cl = confidence interval; OR

= odds ratio.

drawn as to whether an association between chiropractic
care and opioid receipt exists in opioid-naive patient pop-
ulations and/or populations that have used opioid ther-
apy. A VHA study evaluating the implementation of a
stepped-care model of pain management for long-term
opioid users demonstrated that referrals to chiropractic
services and physical therapy increased, whereas high-
dose opioid prescribing was successfully decreased, dur-
ing a four-year study period [27]. It is possible that chiro-
practic care may be a reasonable component of a pain
management plan during an opioid taper, though this has
not been sufficiently studied.

Only one of the included studies graded LBP severity
and incorporated severity into a regression model [23].
This study demonstrated that long-term opioid use (one
or more years) was significantly lower for those who saw
a chiropractor as the first provider for LBP compared
with individuals who initially saw other provider types
after adjusting for LBP severity, baseline pain, and func-
tion [23]. An additional study by Whedon et al. used pro-
pensity scoring and determined that the chiropractic
users were healthier than the nonusers studied [24].
However, the authors reported that the difference in opi-
oid receipt for chiropractic users and nonusers was mini-
mally affected by propensity score adjustments [24].
These two studies preliminarily suggest that the negative
association between chiropractic use and opioid receipt
may persist despite potential differences in disease sever-
ity and the general health of the individuals utilizing

chiropractic care. However, more research is needed,
particularly controlled trials to account for potential se-
lection bias.

None of the included studies identified the specific
treatments that patients received from the chiropractors.
Therefore, we cannot comment on if specific treatment
components of multimodal chiropractic care contrib-
uted more than others to the inverse association be-
tween chiropractic use and opioid receipt. It is also
unknown whether this association is unique to chiro-
practic care or similar to clinical management from
other nonpharmacological health care providers such as
physical therapists and acupuncturists. Of the studies
included in this review, four reported on the likelihood
of opioid receipt for physical therapy patients, and
none reported on other traditionally nonpharmacologi-
cal health care provider types [20-22,25]. The one
study on neck pain demonstrated that patients seen by
physical therapists also had a decreased odds of opioid
receipt [25]. For the included studies of low back pain
that referred to physical therapy, the results were
mixed. Rhee et al. found that physical therapy users
were more likely to receive an opioid prescription than
to not receive one, whereas Vogt et al. similarly
reported that patients with an opioid claim were more
likely to use physical therapy than those without an
opioid claim [20,21]. In contrast, Allen et al. demon-
strated that patients who were treated by a physical
therapist were less likely to receive opioids than to not
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Table 1. Characteristics of included studies

Observation
Period of

Prevalence of

Chiropractic
Care, %

Sex, %

Dates Data
Collected

Chiropractic Use

Patient Selection

Study Type

Pain Region

US State Age, y* Female

No.

Author Year
Vogt 2005
Rhee 2007

18.6

Retrospective cohort Insurance

Low back
Low back

PA 18-56 56.4

17,148
13,760

2001
2002-2004

31

Medical and

Retrospective cohort

60

47

IL (WA
data)

pharmacy
claims
Workers’

First provider

28.9

Prospective cohort

32.4 Back

39.4

WA

2002-2004 1,843

Franklin 2009

compensation

6 wk
First provider

11.3

22.4

Insurance

Cohort

14,787 MA 50.7 24.1 Back

2001-2009
2012-2013

Allen 2014
Horn 2017

Claims data

Retrospective cohort

45.3 69.2 Neck

uT

1,702
13,384

1y

51.3

Retrospective cohort Claims data

Low back

53.2

18-99

NH

2013-2014

Whedon 2018

*Age presented as mean or range.

receive them during the first four weeks of low back
pain [22]. This sampling of the literature is not compre-
hensive enough to determine the potential association
between physical therapy and opioid receipt, but it does
demonstrate that for included studies there were instan-
ces where the inverse association between chiropractic
use and opioid receipt was similar to the relationship
between physical therapy and opioid receipt and instan-
ces where the relationship between physical therapy and
opioid receipt was different. Further research is needed
to determine if the inverse association demonstrated in
this review between chiropractic care and opioid receipt
is unique to chiropractic care or consistent with the re-
lationship between opioid receipt and other nonphar-
macological health care specialties.

Further research is warranted given that effective
strategies to decrease opioid prescribing are a public
health and research priority [3,32,33]. Developing a bet-
ter understanding of the relationship between chiroprac-
tic care and opioid use has the potential to impact
clinical decisions and health care policy, especially con-
cerning access to chiropractic services within health care
systems and sequencing with other therapies. Although
the results of this review are promising, more research is
needed to understand which components of multimodal
chiropractic care may be inversely associated with opioid
use and if this association is unique to chiropractic man-
agement or consistent with other nonpharmacological
therapies. Future research on the relationship between
chiropractic use and opioid receipt should also include
randomized controlled trials, as there were none avail-
able for inclusion in this review. This could inform how
to best operationalize chiropractic services to support im-
provement in rates of opioid use.

Limitations

No conclusion of causation can be made from the associ-
ation presented in this study, nor can it be concluded that
the negative association between chiropractic care and
opioid receipt is unique to chiropractic care and not con-
sistent with other therapies.

There are several limitations inherent in this study.
There was a small quantity of available research that
met the inclusion criteria. The included studies had sig-
nificant heterogeneity of their results. In all but one
study, the severity of spinal disease was not reported.
Therefore, we cannot comment on whether differences
in disease severity existed between chiropractic users
and nonusers, which may have influenced the pooled
odds ratio of opioid receipt. We also cannot conclude if
there were other differences between the chiropractic
users and nonusers that may have resulted from the
self-selection of chiropractic services in these cohort
studies. For instance, patients who chose to undergo
chiropractic care may have been inherently opposed to
opioid medications, which could explain some of the
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Table 2. Study quality assessments using the Newcastle-Ottawa Quality Assessment Scale

Author Year Selection Comparability Outcome NOS Score Comment

Vogt 2005 o 8/9 Prior opioid receipt not reported

Rhee 2007 i g 719 Opioid receipt assessed for 7 d after chiropractic visit
Franklin 2009 w 8/9 Prior opioid receipt not reported

Allen 2014 w3 8/9 Follow-up at 4 wk

Horn 2017 g 8/9 Subjects all from University of Utah Health Plans
Whedon 2018 8/9 Medicare and Medicaid claims excluded

* Asterisk indicates item achieves 1 point on the NOS.
NOS = Newcastle Ottawa Scale.

Table 3. Opioid use of chiropractic users and nonusers

Opioid

Opioid Receipt: Opioid

Receipt: Chiropractic Receipt: Follow-up
Study Sample, % Users, % Nonusers, % Duration
Vogt 2005 37.7 22.7 411 ly
Rhee 2007 44.8 30.4 51.3 7d
Franklin 2009 42.4 15.2 53.4 1y
Allen 2014 29.1 12.3 31.2 4 wk
Horn 2017 61.8 47.6 65.9 ly
Whedon 2018 26.8 19 35 1y

inverse association we found. Details regarding chiro-
practic management, such as dose and therapies uti-
lized, were also not reported and may have influenced
study results. It is likely that the available research on
the topic of chiropractic use and opioid receipt is sub-
ject to both publication bias and selective reporting.
Although all included studies had a low risk of bias at
the study level, the risk of bias for the outcomes
reported in this paper was not evaluated. It is likely
that there is more bias at the outcome level than at the
study level, as none of the included studies accounted
for opioid receipt before the study period.

Conclusions

This systematic review demonstrated an inverse as-
sociation between chiropractic use and opioid re-
ceipt among patients with spinal pain. Overall,
chiropractic users had a 64 % lower odds of receiv-
ing an opioid prescription than nonusers. Further
research is warranted to assess this association and
the implications it may have for case management
strategies to decrease opioid use.
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